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SPECIFICATION 
LOAD MEASURING MECHANISM 
Field of the Invention 

The present invention relates to a load measuring 
5 mechanism, in which a positional deviation error due to a 
deviation in a position at which a load to be measured is 
applied to a weighing apparatus (four corners error) can 
be easily adjusted or corrected. ^ 
Background of the invention 
10 When a load is measured by means of a load cell 

having a Roberval mechanism, it is inevitable to produce 
a positional deviation error. 

Such a positional deviation error differs from 
respective load converting devices, and therefore it is 
15 necessary to adjust such an error in respective load 
converting devices . In practice , at least one of 
flexures supporting a parallel link member is grounded or 
at least one height adjusting screw is operated. 

However, such adjustments require a skill. 
20 Moreover, in case of grinding a flexure, it is necessary 
to wait until a heat generated by friction during the 
grinding has been dissipated. In case of using the 
height adjusting screw, the above problem of heat 
generation does not occur. However, although a height 
25 must be adjusted in an order of 0.1 pm, such a fine pitch 
could hardly be realized by an ordinary screw. 

The present invention has for its object to 
provide a load measuring mechanism, in which the above 
mentioned problems can be solved and the positional 
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deviation error can be adjusted by means of a mechanical 
error adjusting portion without working the load cell. 
Disclosure of the Invention 

According to the invention, a load measuring 
5 mechanism comprising a load converting unit formed by a 
Roberval mechanism having a substrate portion and a load 
receiving portion coupled with the substrate portion by 
means of flexures, and a positional deviation error 
adjusting unit provided on a side of said load converting 

10 unit, wherein said positional deviation error adjusting 
unit is constructed to adjust the positional deviation 
error by applying a deviation force to a neighborhood of 
the flexure to adjust a height of the flexure. 
Brief Description of the Drawings 

15 Fig. 1 is a plan view showing an embodiment of 

the load measuring mechanism according to the invention; 
Fig. 2 is a side view thereof; 

Fig. 3 is an exploded perspective view thereof; 

and 

20 Fig. 4 is a cross sectional view illustrating a 

positional deviation error adjusting unit. 
Best Mode of the Invention 

Now the present invention will be explained in 
detail with reference to an embodiment shown in the 

25 drawings . 

Figs. 1, 2 and 3 are a plan view, a side view and 
an exploded perspective view, respectively illustrating 
an embodiment of the load measuring mechanism according 
to the present invention. The load measuring mechanism 
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comprises a load converting unit 1 formed by a Roberval 
mechanism 1 which Is manufactured by cutting a single 
metal block Into a given configuration. The Roberval 
mechanism 1 Includes a substrate portion 2 and a load 
5 receiving portion 3 which Is coupled with the substrate 
portion 2 by means of upper and lower parallel link 
portions 4a and 4b. The substrate portion 2 Is coupled 
with the parallel link portions 4a, 4b via flexures 5a, 
5b, and the parallel link portions 4a, 4b are coupled 

10 with the load receiving portion 3 via flexures 5c, 5d. 
In an upper portion of the substrate portion 2, there Is 
provided a deformable portion 2a having a reduced 
thickness such that the deformable portion 2a can deform 
slightly. The flexure 5a is coupled with this deformable 

15 portion 2a. Each of the flexures 5a- 5d and the 
deformable portion 2a have formed therein a through hole 
6 such that an effective width of the flexure Is narrowed. 

A first load sensor fitting portion 2b is 
extended from the substrate portion 2 between the 

20 parallel link portions 4a and 4b up to a neighborhood of 
the load receiving portion 3 . A second load sensor 
fitting portion 3a is extended from the load receiving 
portion 3 such that the second load sensor fitting 
portion 3a situates below the first load sensor fitting 

25 portion 2b. Between the first and second load sensor 
fitting portions 2b and 3a, is provided a load sensor 7 
including a strain gauge or a tuning-fork type vibrating 
element. In the substrate portion 2 there are formed 
tapped holes for securing the substrate portion 2 to a 
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base member not shown in the drawings. Moreover, the 
load receiving portion 3 has formed therein a tapped hole 
for securing a weighing pan not shown in the drawings. 

On both sides of the substrate portion 2 there 
5 are provided positional deviation error adjusting 
portions 10 which operate independently from each other. 
Each of these positional deviation error adjusting 
portions 10 includes a base portion 12 and first and 
second levers 13 and 14, said base portion and levers 

10 being formed by cutting a single metal block. The 
positional deviation error adjusting portion 10 further 
includes adjusting bolt 11 and additional parts thereof. 

The first lever 13 is coupled with the base 
portion 12 via a fulcrum 15. One end 13a of the first 

15 lever 13 is coupled with one end 14a of the second lever 

14 by means of a thin flexible portion 16. The fulcrum 

15 is provided at a position closer to the one end 13a of 
the first lever 13 such that a displacement of the other 
end 13b of the first lever 13 is transmitted to the one 

20 end 13a of the first lever 13 at a reduced scale. 

The base portion 12 and the first and second 
levers 13 and 14 are arranged in parallel with each other 
in a direction perpendicular to a parallel direction of 
the parallel link portions 4a, 4b. The other end 13b of 

25 the first lever 13 is moved with respect to the base 
portion 12 by rotating the adjusting bolt 11. The base 
portion 12 is secured to the substrate portion 2 by means 
of fixing bolts 17, and the one end 14a and the other end 
14b of the second lever 14 are secured to the side 
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portion between the deformable portion 2a of the 
substrate portion 2 and the flexure 5a by means of fixing 
bolts 18. 

In order to finely adjust a displacement of the 
5 other end 13b of the first lever 13 with respect to the 
base portion 12, the adjusting bolt 11 is formed by a 
differential bolt. That is to say, as Illustrated in Fig. 
4, the adjusting bolt 11 Includes a large diameter 
portion 11a which Is screwed Into the base portion 12 and 

10 a small diameter portion lib which Is screwed Into the 
other end 13b of the first lever 13. A pitch of the 
small diameter portion lib is smaller than a pitch of the 
large diameter portion 11a. 

For the sake of assembling, the large diameter 

15 portion 11a is engaged with a nut portion 19 which is 
formed as a separate part from the base portion 12. At 
first, the large diameter portion 11a is screwed into the 
nut portion 19, and then the small diameter portion lib 
is screwed into the first lever 13. Then, the nut 

20 portion 19 is Inserted into the base portion 12, and 
finally the nut portion 19 is secured to the base portion 
12 by engaging a fixing screw 20 into a tapped hole 12a 
formed in the base portion 12 to extend in a direction 
perpendicular to an axial direction of the nut portion 19. 

25 In the load measuring mechanism according to the 

invention, when a load W is applied to the load receiving 
portion 3 in a vertical direction via a weighing pan not 
shown, the load receiving portion 3 is moved downward and 
a parallel configuration formed by the parallel link 



- 6 - 



portions 4a, 4b and substrate portion 2 is maintained by- 
means of the Roberval mechanism including the flexures 
5a- 5d. An amount of the displacement of the load 
receiving portion 3 with respect to the substrate portion 
5 2 is proportional to an amount of the applied load W, and 
thus the load W can be measured by the sensor 7 . 

If the positional deviation error is not adjusted 
in the load converting unit 1, there might be produced a 
positional deviation error depending upon a position at 

10 which the load W is applied on the weighing pan. 

In the present embodiment, the positional 
deviation error is adjusted by means of a pair of the 
positional deviation error adjusting portions 10, That 
is to say, when the adjusting bolt 11 is rotated in such 

15 direction that a distance between the base portion 12 and 
the first lever 13 is increased, the first lever 13 is 
rotated about the fulcrum 15 to move the one end 13a of 
the first lever 13 toward the base portion 12, Then, 
this movement is transferred to the second lever 14 by 

20 means of the flexible portion 16 to move the one end 14a 
of the second lever 14 toward the base portion 12, 
Therefore, the other end 14b of the second lever 14 
applies a deviation force to the flexure 5a to change a 
height of the flexure 5a. 

25 In order to adjust the positional deviation error, 

it is sufficient to give a very small displacement to the 
flexure 5a. VOien the adjusting bolt 11 is rotated with 
respect to the nut portion 19, since the small dieimeter 
portion lib of the adjusting bolt 11 has a smaller pitch 
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than the large diameter portion 11a, the displacement of 
the other end 13b of the first lever 13 Is limited to a 
small amount In comparison with the displacement of the 
adjusting bolt 11 with respect to the base portion 12. 
5 Moreover, since the displacement of the other end 13b of 
the first lever 13 Is transferred to the one end 13a of 
the first lever 13 at a reduced scale depending on a 
ratio between a length from the other end 13b to the 
fulcrum 15 and a length from the fulcrum 15 to the one 

10 end 13a, a small displacement of the other end 13b of the 
first lever 13 Is transferred to the second lever 14 via 
the flexible portion 16 as a further reduced displacement. 
In this manner, it is possible to adjust finely a height 
of the flexure 5a by slightly moving the other end 14b of 

15 the second lever 14. 

In a manner mentioned above, the positional 
deviation error adjusting portion 10 converts a rotation 
of the adjusting bolt 11 into a very small displacement 
which is applied to the side portion of the flexure 5a. 

20 Then, a mechanical property of the load converting unit 1 
is changed to adjust the positional deviation error. It 
is apparent that when the adjusting bolt 11 is rotated in 
an opposite direction, the positional deviation error can 
be adjusted in an opposite direction. 

25 In the present embodiment, the positional 

deviation error adjusting portions 10 are provided on the 
both sides of the load converting unit 1 to apply the 
deviation force to both sides of the flexure 5a, but 
according to the invention, a single positional deviation 
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error adjusting portion may be provided on only one side 
of the load converting unit. 

Furthermore, the load converting unit 1 and 
positional deviation error adjusting portions 10 may be 
5 formed by cutting a single metal block. In the above 
explained embodiment, the load converting unit 1 and 
positional deviation error adjusting portions 10 are 
formed by cutting metal blocks, but according to the 
invention, the substrate portion 2, load receiving 

10 portion 3 and parallel link portions 4a, 4b may be formed 
by assembling separate members. 
Industrial Applicability 

As explained above, in the load measuring 
mechanism according to the invention, the positional 

15 deviation error adjusting portion is arranged on a side 
of the load converting unit and a force is applied to a 
flexure of the Roberval mechanism from its side by means 
of the adjusting means to change a height of the flexure. 
In this manner, the positional deviation error can be 

20 adjusted. 
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